in neurite outgrowth parameters and in the immunolocalization of the neuronal growth-associated protein B-50 (GAP-43) were studied in cultured neocortex as a function of development. In addition, we studied the effects of chronic blockade of bioelectric activity (BEA) with tetrodotoxin (TTX) on these parameters.
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Abstract-Changes
in neurite outgrowth parameters and in the immunolocalization of the neuronal growth-associated protein B-50 (GAP-43) were studied in cultured neocortex as a function of development. In addition, we studied the effects of chronic blockade of bioelectric activity (BEA) with tetrodotoxin (TTX) on these parameters.
Axonal outgrowth rate in control cultures reached a maximum at 8 days in vitro (DIV) and declined to a low level at 21 DIV. B-50 staining shifted from the perikaryon to the axons and growth cones during the first 3 DIV. In axons the intensity of B-50 staining increased towards the growth cone. Within growth cones, the central/basal region and filopodia were intensely stained, whereas lamellipodia showed only marginal staining. Growth cone size gradually decreased after 3 DIV, due to the successive loss of lamellipodia and filopodia, and became club-shaped during the second week, until by 21 DIV growth cones were completely lost, and axons started retracting and degenerated. In the central area of the cultures, growth cones also decreased in size with time, but became stabilized as presynaptic elements onto other neurons.
Acute addition of TTX did not affect the outgrowth rate at 6 DIV. Chronic TTX treatment led to an earlier retraction and degeneration of axons than in control cultures and to a loss of B-50-stained cells and varicosities during the third week, but did not affect growth cone morphology or B-50 staining. The regressive phenomena are probably due to an increased neuronal cell death shown to occur after chronic TTX treatment. The developmental changes in axonal elongation rate and growth cone morphology may be related to developmental changes in the content and/or phosphorylation of B-50 (GAP-43, which are studied in the same cultures in the following paper [Ramakers et al. (1991) ht. J. Devl Neurosci. 9, 231-2411.
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To study neuronal development and its modulation by possible epigenetic factors we use primary cultures of dissociated fetal rat cerebral cortex.35,37,52,53 I n these cultures, the neurons rapidly form a neuronal network through neurite outgrowth and synaptogenesis39,52 and spontaneously generate action potential discharges (bioelectric activity or BEA) from the end of the first week in vitro onwards.'7+35 This BEA lasts until at least 42 days in vitro (DIV),'7,35 reflecting the longterm viability and functionality of the neuronal network. Recently, the cultures were adapted to be more amenable to multidisciplinary investigations, and to allow the investigation of axonal outgrowth,36,37 which is an important process in neuronal network formation. Cultures of central and peripheral nervous tissue have been used extensively to investigate qualitative and quantitative aspects of neurite outgrowth (e.g. Refs 2, 3, 9, 21, 22, 25) , but in few, if any, studies were such parameters related to biochemical processes that may underlie neurite outgrowth in the same cultures. In the present and following paper, we investigated, in the same cultures, developmental changes in various parameters of axonal outgrowth and in the localization and regulation of the B-50 protein, which has been implicated in neurite outgrowth.45*46 B-50, also known as GAP-43, pp46, Fl, P57 or neuromodulin, is a neuron-specific, growth-associated phosphoprotein,4*'5+ and has furthermore been shown to be involved in neuronal signal transduction '5~44,48,50 transmitter release" and neuronal plasticity.4
